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^21 Of 

mm, mm saiois, a^^she 



sabjh 



m i§8 s^i ^iroifflsh bjehi xhbim ^ y§ gtHon a§ 521, ^si, 01 as- 

BJS §§bHLHOII OI§£Jb 3F^ ^bH AI^HOII a» 20ICf. 



max* 

BJEH SIS g§8 K fit »af S«K chemical vapor deposition: 

cvo)£f as §^ g^i2§ s*fs>fc s§, 01 eh & *]2f8n= s§ , ssaixi^e a^assi oil 

£ Cashing) §§§§ S»ea. §?, i£^Df ±]2JS g&[2|2g 13S ^ ^£xll g 

^§1 £|2t8*feHI A^SSCF. SI M£i!0|^ MEIZiDF a^Elfe ^a^o^ 6fLf £fc 3 0 |&£| 
bHS(baff les)S SSShte J\± HjbH . S2fAj3|^ A^-joHH 2 ^(shower he ad electrode), 

5f¥ £^ ^OilAH ^£1^ SlIOifflM XI XI 6^ HI! Gil ^ IT (pedestal ) f RF mm & ^ ^tHLHS D\± 

M S3»3| ^ 2"*l£ S^Oil 2J6F01 M£F^0F §EH^ Ol^sfSDK 0| 

MdF^DF^r A^oHE 2^ 6F^0UAH X! XI £| ^ «|0|ffl» &|2teQ. 

B>£fll D\B3\ MSI^Dr A^oHE 01^ m$\ 5,074,456s, 5, 472,565s, 5, 534,751s U 

5,569,356s0|| JHAia&CF. 3 WS| CF^ Af«8HE 2^ }F^ ^bH AI^BS Dl^ *js 4,209,357 

S, 4,263,088^, 4, 270,999S, 4,297, 162s, 4, 534,816s, 4,579,618s; 4, 590,042s, 4, 593,540s, 
4,612,077S, 4,780,169S, 4,792,378m. 4, 820, 371s, 4, 854,263s, 5, 006.220s, 5, 134,965s, 
5,494,713s. 5,529.657s. 5.593,540s, 5,595,627s. 5.614,055s, 5, 716,485s, 5.746,875s 91 
5.888.907S01I A|EJ SiCf . 

xi s ^sm. :>^m oieawoi, snoimsi of^us hgsskhi MaF^aFM ageo. shoiihsi 

S^Kelectr ical potential)* £a»SSW f MBF^DFUIOIIAH §2=! ±j 2^ (species) 01 3IOIIH 

^^2^ sssM aw, «oiiH2i -D^aaxi as s^mai gnoi hi:«sck 

3ioiin2j a a sa&¥oii aae *\*tmw mi\ ask*, suoimsi s S ^«oii mb.f^ofm ins^i S uh 

A|3|fc 201 bF^oFCF. eiXH ^bH ^3l^r 3I0IIH&2I bF^*j§! ^ S3f# BgSPI flSK)!, *J 

2| }F^2] 3^ ^51 a 3sfA!3P!- .fls bHMM S»»CK S^xjoi D\± mm 8t*| ^31^ ^ 

B| DH?^ 5Efe ^&^!(complex)M ^bz mmm 5§6f2, A^-joHE 3^21 522^ ^1^ ^^2| HE 
adH« sfSSf^l ^|5^s[5Joi 1EH^ XlliSPI Ol^Cf. S^2| ^EUS 01 §6^01 ^^2j iff MO\ 

5^ ^^2| ^1^01 AIE3H SICK 3EHU, §EH§I^IE^ S§& S^M Xil^S^ 

^ 01 a e ^21 OfU£f HP^IP. 12 eixKinch, 300mm) ^liOlfflSI 0^321 ?|j0|EHM 

CH , A^-ioH^e ^f^^2H ^51 1^5f£s g§ ^^Sffe 5jg £jX|Oi Di^ 01 a 

CI. i! bHM2J ^^1 2SB ^bHS ^XISPI ^IShOI 2 XI SMI mHQCHOl EhCK tiHM 
LH2j JW^^D[ ^Dto[H, bHS2j 4^^h e^r&OII El-El, OlSde!" mm SxIM liofbQI ^ 
B^Ph B7II gQl^ra. 

01^ 5, 736, 457s ^ 41 s SI ' Cf Of <m (damascene) 1 ^ bH^ g§I gg£[CL '^e ChQf 

61' A! £0|| AH . U\0\m ^ Q§ ^H£I S^SCK Oi^lAH, £21 £fe blOhe 01£ SfLfi 

HH^ HHS^ ^2#Ui^ ^!2|aCH ^SSLUOII <N^S H^H(grooves) ^ 

^ dlO^LHOII DHUaW. 3fgJ ^f^^ g&SKchemical mechanical planar izat ion, CMP) 

Ollxl^Oil 2im« WDi&a. '^^ CfOh^' AI£01|A-i, dIOf SI £3i§ IIHEd^ ^^SUIOII ^ 

^301 BS DHU » 38 ^ SS25, ^I^EI 3f« 9i bl OF ^H^OII ^^01 

fe f s^ bF^^Q, ?ie£j b^i^f eaiijoii n>si pi^^si g§^oj 2 ^§i MbH« ^ 

fe^OI §§ Oiai?^Sg ^ ^ nfaUH, ?H<yS ^f^ ^bH AI^SOI 2?£I2 sick ch uof 

d\± mm Ai^gj2j s^pf in^^a^ § oil ah , oien§i 3321 sx-n^j 

2! mi:f §01 a- ^s^^ b^^^is 30! a. 



m a^?-iohh« smoj si^b wBsis ^± mmm ssspi askx ^bH atHmoii s^i 

^(contoured) SSi £&S^ D\± mm h\±mm XllgSrfe 301 a. 

m ^S2j ^bH Ai^iu^ bF^^s^i, xi xi mn\, d\± mm stH, a^she s g^i 

S D\± ^Ol ^bH ^blUIS g§ SS6H1, A^?-I6HE^ 

^bH ^WU|2J 2,^3 ^F^^f A^oHE SSOll SSS^AH . §§ ^F^^F 

A^3HE2l Sdl^a AK)I£ ESSS ^H^M e^5F£^, «5| XIXI SfllOII 2|8F^ XIXI^CF. § 

538 MbH ^bHUIOil ¥\X\ o[D\ , M^|SHE°l 33011 bF^*i^ ^bHM fllgoF^ s. 

^>0| §^|@ 52g XI XI SXII^OII ¥1x1^ ^ 2i2W . £^ mm SWLH0II ^IxIS bHM MEHIOI 

oil mum ^ 21a. aoiis, mi\& ss? uhm Maioi^ xi xi easi sf^ ia«a biaee ^ 
¥ si/se^ 5^1 4- sip. mm &u\m mm Maioieoj aa i B o| ^« ^/^^ sf 
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¥ gai^ SEb Saitt AfSISHE HHAJ0I2I JH8 9ZHI S8FK 4- HQ. XIX! e»|fe yjst^ 

3>r£ 53^8 ?r^ gbH Sbl SI Cfgffi! gsjog :h^1 4= HQ. 0||>SOI. 3 r ± UHS sai 

0IM« 85fb XI XI ¥XH2| S3U1SI §S 3H^M SoHAH S§ } r ±8 S3i 4- 212. 01 as 

S*. #31 tiHM M51I0|e^ 32S| Sg ¥S0UH^ 3 ^flPI- H 32, 331S) ^S»£| ¥^0IIAife 
3 ^fliPF CH 25J-Q. j\± 3330 Ah ¥ gaisS) Jigxim g2j£S :h^E1 3£l§ xHy M 

mm® s§ 53»2, oias s^, uhs Maioi^^ 32sj m& ¥&mM& 3 ^p r 

CH *r3, 3^S| ^hSXI- £1 ¥^0HAH^ 3 ^fllPf CH 3CK bHS M3I0|^ 3^21 £r¥ %! o\¥ 

53 A r 0|^ a§S 2SS BD\9\ D\\=?m SfH, UHM SBII0IM2I g^Sj JH^? EE^r ^hSXhBI 

£i JH^e oii^ smsi a op* en ao, 

XIX! SX||2| 5r¥ S30I g^lS S^ei 3^, D\± #3| XI XI SS||2| 6 r ¥ 2 a Oil 2Jfe §S 

go r 01 g§ m^S §S6 r 3, £D\ JW^ 5&S §^ g«0| 2*2, 3 r § X r £l S«0| SQ- 

3D . &e, ssas ^pi 52*21 ^s»a g«o^ ss r oi s§ ji±m 

S^6 r 3, 01 a B g^ Ar-?-loHHfe IS g^LHSj §^IS Sa^fe Bt £1 bHx|£J2, ^SXFdl g?*2| g 
3IB £Si MMSD. 

6*31 §319 S3^ XIXI SSI 21- 8(XII£ S bHM ^£2J S¥ S!/EE^ 8 r ¥2J S30I £13, 

£ ^bH iy fcHfe 4DI OHM &¥2| MBils » £PI bHS SBIIOIM 6r¥2J 6r¥ SBIIfeg SB 

SO. OI£iS S¥ MBilsg #3|. XIXI S»|2| m** » £> f ¥ D^ofOI »H||A|9| 

te 5HbH M^!0|e(o.o|^ wu ^ 3 0 |Av^ asifllB* Stttt 4- 818)011 °j6F0j CHI °-l Ml- 01 XI 2A3, 
6F¥ SBil^g XIXI Sfll SI 6F¥ S! S^l OF^CKM BBIA|3|fe A^oHHOII Si6F0j Oil 

WAKHH HQ. 



S »SS| ^^HF CHgOi 3S| CfS §y d!^B ^§8, S %H\M2\ D\XW U §¥ £3011 SJSFOj 

SSSH^ 510IQ. 

£ is s ^soii cqb di± mm ^wsi eatoip. 

£ 2fe » ^gS| HI 3 4IAI0II [LIB D\± mm Al^gjSj ^oH AFA|£0|Q. 

£ 3a LHXI £ 3e^ g Oil CLf^ OSS UEHS] g^lS S3 HHxIS UEfB E+a£0IO. 

£ 4^ « ttasi hi 3 AiAioiioii mm Maioi^sj easoip. 

£ 5a k £ 5b^ e ^gsj j\± mm ai^^oiiah 4- §§§ uE^tH ^aoia. 

S ^ k gSj 0I6HM e^l ?i5hOi; Ol oh SA||§f ^gg SJ^oFOI ^S6F3 ( ^ ^gS| b^^lB #J 

^ 0IIS ^|^, SSSQ. SES, £a0IIAH s mgo| sMAj ^ah If^ofbEII AFgSJ^ £3 ^tb 
g All A| 2 m Oil §i5fLf. 

^ KS0II C^a, S§ A^-loHE 6F¥0II WX\& Dl&QU B[L\ SE^ 3 OI^SJ 9^ SS¥M ¥ 

a aa»3i ^bH^ ^ saio. a^shh^ asEai ^ib s^oii g§ Di±m MbHAi3i^Qi wa 

^fXI xHdl Sxl Oil Afg^ 4= 3&i^ Sxl^^ CVD Ai^g, OHAI(asher), gg M£h 

— OF £I^EI(capacitive coupled plasma reactor), ^E S&S SBfSQI- £1 S" Ei ( i nduct i ve coupled 
plasma reactor), ECR(electron-cyclotron resonance) BJ§3| §01 

gi gBiioiE m&^ut *}m?\E j\± mm ai^^oi ee 1011 eaisch aiocw, xixi m as 01 m (20) ^ 

A^oHE(22)^ ^191^ D\± mm fe H W(24)M S§£^ flXiap. 6 r U Efe 3 Ol^Sj bHM MBII0IMS 
S»»fc bHM CHSM£I{26)^ XIXI MBIIO|M(20) ^ Af«6HH(22) AfOIOil ^xl^Cr. » W80II CLf^ 
3, OHM Oi£iM£l(26)S| g EH » bHxl^ A*3|8HH(22)S| aB(28)2S ^F^^h 5^SF>il gbH9£^ § 
£B r *r 20ID. lf^[ ^|^ £^ IBf^Df g§3f ^£^1 ?!|0|IH ggCHlAi^, 01 9 

^ S§SJ XH^^ (consistency) gJ 411 ^H^APPI ¥l5rOj ^IBOil ^xi HICHS g§ ^bH^r Q 

S ^gOil Ir^a e^J^H contoured) S3^ A^oHESJ S3 Oil br^^lth 3\± ^ mmm HlSSr^dl 
OISSQ. 3r± ^bH AI^H^ UhBSjS^lte XIXI Bfl. gbH ^ bH , ^r^ S^B(gas supply 

inlet). A^?-loHH ^ g^lS SSI S^elCK SSSrg gg ^r^M ^bH SbHLHM 

Se&rCf. M^loHEfe J\± mm l^bHLISJ g§ ^f^^f A^SHHSI SaOH §36^ 

ah, g^e s§ ^r^^r a^ohhsj sanf ycH^a afois ssafe ^h^ps sur^Eit, xixi eaoy 

21 »« XIXISCL 

e^is sag ^bH ly^LHOii ?i»a xixi gx-ii se^ bHS saioie a^i ^ixiaa. oiiseoi s 

Sag OHM MBHOI^oi a^ ¥ ^|/SE^ 6r¥ S3 EE^ XIXI &%\\9\ 6r¥ 531 H&g 

4- 2ACL ^r^ ^bH gbife mm SBIIOIMSI KCH^H^SI ^¥ SE^ Sr¥ M5ilfe (plenums) SEfe 
S3I2f A^oHSSJ S3 ArOISJ ^H^r SZIS S&g 4 iUCK XIXI Sxllfe ^ 91^ ^ 

ens musj tf2* xh^i s»» 4- aia. 

^r^ §S^^ ^bH ^tHS] g^LUM 4 2*1 Cf. OilSeOi. D\± SS^g bHM #3101 

MSI ^MD\ eg ¥^01 CH ¥S3 ( ^r&Xr£l ¥^0| CH 35*011, bHS MBit 01 eg XI XI £ 

» 21 BBS S3LHSJ eg 3H^M S»CM 5r^« §3S 4- SID. SE&, S^^g bHM MBit 

Ol^oj m o> «- 0 | CH 2^3, ^r^XrBI ¥^ CH E 3¥0|}, ^¥ SSilfeS] D\%X\Z\ g«o^ ^ 
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se a(iniet)* msm s§ 3i^3> g=s 4= sick mm saioiss &¥ hsoiiah sf¥ sssm 
ess a a a- a^oi^sj sb» 4 siedk ohm saioisa sst g« es hhs s 

aioissi s oie smsi aoiPi- ch sck 

g3ia SSOI XIII 8f¥ SS2! 3*011. 31^ §33S 3I¥ 230)21 S& 3H^?3 88101 II 

D\±m 4= 21201. 3H» SaS Z12!°J S3 g«OI CH SfCHS 4= SJH, 3K§Xf£l 3*301 CH 3H 

§ 4= ho. eek 3f±?s oiibsok At?-i6HE3i Phs»ai s^oiiah §3ia sea g§§} 

dHXISIH, S£ g2?°| §3IS SSUtfe CH a 3i£IS dHJISIS 3*0)1. 3H? S2J2J 3fSXh£l g«£g 
3H»e 2£lg XHtf3( SS 3S S8W g§ 3K^S I2i 4= SJCK SS, §313 fiSOl bhBSfff 3i 
± %m SSI iSi 4 SIS i!EHS § 3*. 3Hgf S2>2| ai*B0BSJ HISS 4 SICK 

SPIS 32i 3f>; SdH SdPI dHS ^£ &¥2| &¥ BaifelH dHS *l£ Sl¥2| 8h¥ SaifeS Sff 

8H= 3*0)1. xi xi esia s*ns a mm &¥ sj/es 8f¥ tiia&e saoi § 4= ho. oia 

m 3*. Saiisg XI XI S*||2| & ¥ gy a} ¥ *^o,| o^siOl S II APIS ^H bH SaiO|S(SJ 

SIS SlU ES □ OI&2I «2f xHSS Sttflf 4= S( S) Oil 218101 OlflMWS 4> 212. 8I¥ BaifeS 

xixi saisi si¥ sy si¥ *s*on oi^sfoi sihiapis a^sheoh 215101 semoiB 4= sick 
§3ia sag isae *wi£i mm saiois3f hiss 4= 2i°«, mm saioiss 3isi*^o S ^ich 

a 3H9S SB8f 4= 212W, bFBSie D\± SdHS ggSPI flSKH 3H?2| SOI SJ/ES AIOI^S D1 

as 4 ao. mi\& mm saiois°i s^aioipi- e 2011 saisioi sin. opiah, mm saiois(92)s 

§3ia &¥ Sa(94)S S»BQ. dHS SaiO|S(92)S XIXI SaiO|S(20) Si AM?4 SHE (22)01! 2)of01 
SSSfc 3f± SdH SW(24)LH0|| flXIHO. dHS SaiO|S(92)S At$|5HE(22) SI XIXI SaiOIS(20)2f 
§8fS 4=3eU96)S SSffCh Esh dHS SaiO|S(92)S XIXI BaiOIS2| ^« sao) | £ | ffl5 
8H2, ?1bH SaiOIMS #31 £|A||^« Bl Oil AID (HI 2| 8101. XIXI gaiO|E(20)2l HI® 3. ggl 4= H 

a. 

mm saioiM°i e^j ^voiiah d\± &»oi ^§ 3*, hum saiois 5f«o( = 

e&S| feS S^(98)2S¥EH SdH iybi(24)2| 3f§ Xf£IS "IfShOI 3||^30 S gAlS g^|@ 4f 

¥ 22(94)21 £311011 2| of 01 i«I 4 SlCf. 3f^fe dHS Sai0|M(92)2| @&gj S|¥ HS(95)0II CH 
31-01 4=^i£J 3H^(100)« iiSO. DEHU. U|gS|el09 3H^(100)2| S¥ £fe SflPh Sf¥ HPiOII 
OlolOI 4=SJ0| 0\M 4=JE 2iCI. 

E 22| dHXIOIIAHSf ^01, I§ D\±±= SSTOII «3tlS 3f>: SSS(102)S SShOI SgSO; 

3 shu. e& chi ^xiaxi as 3^ sj/sEfe cig 3^ ig^i sshw g^scn^ 4= 

SIO. XIXI gaiO|M(20)2f dHS #SI0|E(92)2| Ah ¥ noj(94) A f0|2| SaifeOIIAH. IS D\± gf^g 

ssrou 3^ S5ad02)2i a^a- 3fg =§sm. dHa saioiM(92)2i 3hs»as ifS4=^ a 

^»Cf. dHS §aiO|E( 9 2)L4|o| 3H?(100)> SSKM 3^3f SM0)| CLfdl BiSShfe 0h»£ £!SfOI gf^OI 

^eo. saoi 3h ; ?¥oiiah2| 3Shfe ch^oj ajo S Heap. 

C«D 3 /L 

013IAH, Cfe 3fc£t *§ g^ei:( conductance). Dfe S 2!3 LS S2| aoiS LfCHtliCH. 
S. 199 AfOI52| 3H^?« fl»0i. CH 21 01 S 5>fe 3H^?fe f&S ijOIS ^fe 3H^SCf Dli^2S 
&ISI01 CH B f^£S SBBO. DISCUS. 3f>:2| Sgdlfe 3H?2| 2|30l| biaishH. 3H?2| a 

01 CHI §*}8I BdiaWHS. 3H^?V2| 2)3 SS)3f SOI SafSD OhS 8Mt« CH^ 33i| S*£fA|£!tO 
dHS Sai0|M(92)2| 4 h ¥ SS(94)2j 3Ahfe dHS SaiOIM(92)B 3^XIS 3H^(100)2| S0I2) 
SE^ £3)l£|fe 20| dUfilofCf. £A|01I0)|A1 fiOjS! Hia SOI. D\m & 3H^fe bHS Sai0IM(92)2| 
feg S^(98)og ¥ E) Al^sm, 01 §2*0||AH2| D\± g = 3 3^ gf^OI 3f§ feCf. 3Af£! S 
S2£ 3l2J8fOI, dHS Bai0|E(g2)o| g^ioj fe = g~(98)OM ¥EH g£l 3H?« ISi 4^ 3H ; ?2| 
SOIfe SOISIO. 3l8hff»oS. )9|0| S dHS SaiOISsj tf on ojoiAH. dHS SaiOIS( 92 )2| 3^ S 
? 3! At?-|oHH(22)2| SS2) S^¥0II 2|8f0j Mm^2.S. 3iS 31^ SdH3f 01^0)1! 4= S!£«i dH 
S SaiOIS(92)2| §3|@ ^¥ SS(94)2| ign ^ dHS Sai0IS(92)S SSSffe 3H?(100)2| flXI 
■ <yej8ffe 31 01 3^8fCL Bhtt. Sa^8f3)l XII OH S gj^ SdH3f e^SChS, 3H^(100) Si dHS B2fl 
0|M(92)2| g3l¥fe df&HJB gf^ SdHS SS8h£s £Sj£|o] g - oj C K 

3H?(100)a S)3S dHS Bai 01 SOII SxN gBIV 4^ S13HU, siaoj 3feS 4 SICK OIISBOK dHS 
SaiO|S(92)2| ^SOII Sife 3H?S SofOI ^S SB! 3h^2| SB (HI CH Sh&j 5fg DUf 

^fe'g SIS»E^. dHS SaiO|M(92)2| 3h§Xh£l 2J = 0)| S 2|32| ?H^(104)3I W»m 4= SICK 4§ 

a 3iony*!°s moia dHS saioisoii sioiah. dHS saioisfe wezie! aei sss oieiPh 

XI UfSSiff S EH Si/Sfe «98ie § AfOI^ SJ/SEfe S2| 2f£3f 3|&g 4- SIP. SOUS AfSISHH 

on cHShoi ess aajoi acacia. f°j2£ isafe 3h± SdH Ai^HoiiAHfc. tig dHS saioi 

S2I 3f§Xf£| Oil AH CH E ^!3S gf2. gfe 1 ¥S0||AHfe CH Sfg ^gi 5>S 4= SICK &hCHS. g§ 3f 

^3i sais2i jisnas isafe 3K^ SdH Ai^gjoiiAHfe, lie bhs saiois°i gfe'oiiAH ch b 

4= SiCI. 

§3I@ SS(94)2| OSS BAIOIPF 2 3a LHXI E 3e0)l EAISOl Sia. E 3aOU 2|8fa. §3l@ 
HS(94)S dHS Sai0|S(92)2| ^ ¥ seo , gI , g = 3f(102)S 3f± SdH BtH(24)S| IS ¥ 

S°S IS 3K^S S3»2, dHS SaiO|S(92)fe mZi ¥S0| CH 3f§Xh£l ¥SS CH gfD. 

35.HHS, 3K^ gf^OI 3h& S^0|IAH(0IISSOH , 3K^ §53(102)01 IStH(24)yS §90. 

dHS SaiOISS a#8Ffe 3H^(100)3f CH SCI. 3£H°S. dHS 5aiOIS(92)2f A^SHE(22) AhOIOII 
SIS 8f¥ Sais(24a)0|| IS EfflHIDI. 1321 SJJfSfte IS 3h±2| j\± °}S*0\ XI 813 

Q. E 3a0fl EAia dh£1 SOI. XIXI SSI(20)S 8|Lf ES 3 0I&2I xH«(21)S S&& 4 Si 

CJ-. 

£ 3bs xixi ea(2o)2> saia dHS saiois(92)2i dHxig aao. oiae 3*. §3ia se(94)s 
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SB SX)I(20)2J &¥ 2S0I £12. 3)^ MbH SdH(24)ter bHS *!<2(92):i1 5HdH S3I0IM (20a)A>0|°| 
&¥ SaifSlD, bHS aji3(92)a A F ?-J6HE(22) AhO|S| 8)¥ SS|I^(24)S SBffQ. Saife(24,24a)g 
XIII £HI(20)2) * s? (20b, 20c) Oil 2|S)01 CH g£)M)OI H 21D. 

£ 3cter S7I@ SB(92)0I bHS SaiO|E(92)2| 81¥ SSOI £|fe dHxIS SOI^H SiD. OIH» bHg 
CHI AH . D\± 533(102)S &¥ Sais(24)2| IS g^££ 3Hgf£II2, bHS Sai0|e( 92 )fe ^ 5 o| 5f 

sa s^oi a ?S3, ^s»bj s^oi ch g, i a. gasjEs, ^ooofe UHS gsnoie( 92 )o| g & 
s^chiah ch sni ansoii . mm saiois(92)2i gg ?gog 93 ^ tt aHi ^ o^ 0! s ^ Hfc 

SID. 3EHES, g^lEj SBOI bHS SaiO|M(92)2| £;¥ 5BB 3^2) OfSPIXIS, £ 3c2| 
bHSS A)¥-| SHE (22)2) 5B0)I H± &S<2| 2g gbHS 4= Siter Sl?l SICK 

E 3dter S§ 3>h^:>) £f¥ Sais(24)2| 3)§X)£I g^2£ EgJgOII 2)8)01, ;>)± S35h(102)0| #¥ 

sais(24)°j esse heis xh^s 3h»s Das dd^d. ia^°s. gf^s nag 

*H^(102a)2| ¥BO|IAH :>)§ MH, D\± gf3*g Sais(24)2| §g §f&4*^ ycWSQ. £f 

Dl fiS(94)g bHS SaiO|M(92)2J &¥ SBOI SiH. bHS SaiO|M(92)fe 3Hf»£l CHI AH 

= CH ^W9IXI2, ggf S ^ CHI AH LH gfOISD. 32HHS, 3H?(100)te: bHS SaiO|S2| 3)SX)£| g 

ssoi ch an. e§f s^oi ch so. ia^2£, bHS saioiM°i ^s»ei a^oo sife :>h?s saw 

te Si })^2| D\± aa?g A)$|8HE(22)2| SB Oil 3)± gf^OI CH^ SbH£lfe SI HISSPI 

9)3)0), S§ 3h>:5| S|¥ Sais(24a)0)| ESS BH3JHI gi^SD. 

E 3etei HS (94)31- XI XI S 35||(20)2| 8)¥ SBD1DI2I tfflxIS DDfcHD. bH g 0)1 AH S01S 

d)£|- BOI, D\± §35i(102)g 3)rir gbH SStH(24)2| 3)§a)£I g2*°| XHyLHS 3M»SO. 32H 

© SEHM, S!d-|(24)2J iS S^OIIAHSJ 3):^2| 38)3) 3^@D. S3IE! SS(94)0| 

At?-|oHE(22)g »8K« SAJXI^^I CH S CHI . §^13 Se(94)3f A^oHESI ?fg»B| g^ES SSffe ^ 
SES2I Af?|oHE(22)2| SB AhOI°l &4i£|2. At?loHE(22)°l SB0IIAH2I D\± &^0I £0 

28 81511 a^SCH^ 4= SaiQ. Z1£HU. ^£J^(102);>i StJH(24)°l g&JES 3H»SOa. S^IS- 

SB(94)S g3IS SB(94)3f A^3HE°I SB AfO|2| Af?|oHE°l ?|§»E|0||AH SU^I £|H. 

Af^SHE°l m& ggOIIAH S4:5I £IE^ &CH3I- £|CHOt £ 30ID. 

SAIH SXHS SlUSife 2t2}£| 3H rp fe At^|oHE(22)4fES 3Hgf£lt 3^ g3S2| S?(out let : 106)S 
SBSa. E 40II EAI3 ti\3i SOI. *?(106)t bHS SaiOIM(92)S bHSAia 5h^2J ZMU 
J\ 9\m *6.0|(diffuser)S/H ^§8)E^, bHS SaiOieoj tJF»Zie 9IXItfOII BxPf XI^U 
HIOIHK taper) gEH(OHSSCH S2| 2|3 0| SB(95)0||AH D\g S S^)S S^S 4= Sid. JH^(100)£ 
?h^S bHSAISHH, aiOIEH §4f2| g?(106)fe SfSIS #Bf8iES, (OllgSCH . ^!30l BSI 

£lfe HEHB) «?(l07)fc 3H?S ?h^S bHSAI^ttH CH S gfa* ifShS «»K 4= HQ. ¥» 
» }|Sh§f£)ES XHCH@ S4 h 2| 3H?S §>fe bHS SaiOIM» 5fif»0|| SJStOI. S igg 12 Bx| CH? 
3 9H0I1H g§A|. bUfSlSf 51^ gbH 3SJES g| 4- SID. 

E 5a Si E 5bfe S 0/8011 °l8hOj 0HS3II DO^OI &gj gg££ ^^S 4= SlfeXIS 3H£f^E 

S UDfcSD. E 5afe Olid I *|2* §§1 UDLHCH, OI^IAH, MS! II (HI SHSShfe 3H : ?¥(500)fe ^£15 6h 
Sfe|ES 3 SI 1 aao[(540). M&B S»otSS 9 SI 1 ^ XHXIS(560), ^£|g 4fHa|21 S M 
2 §BS|(580), ^£IS ^§}S|ES S HI 2 HX|g(600) SS ^£15 ?IIO|fflS 3 3|&(620)°l 

S ^¥0|| g^£|fe SMaill^^ OI^US (520)14) OH HISSD. Ehg ^)2| S§2S HI 1 A|2f 
HXIS(560)S 3S8)fe dIOl i,'2|S BS8PI 918)01, HI 1 WJIS(560)S 3H?¥(640)B S»ff 

D. E 5bfe ^2} 01^2) UDLHO), 3H?¥(500)fe 1 B at(540)ES¥E) HI 1 ^2f XHXIS(560) 

MX\ B§£ID1. ^^¥(640)^ HI 2 1B^(580)ES¥Q HI 2 XHXIS(600)HHI SSSD. OIBH& 
SEHB 'IWmm SI QOltt (self-aligned dua I -damascene) ' Ol D S£4 SID. 

*|2f §§§21, HI 1 Si HI 2 ^A| OH OH AH . HI 1 Si HI 2 Pt^ i3S!££ ¥&) S3£lfe 5§ 5)^°| 5 
aSS 4fs 4= SID. OHSSCH, MS!!xl(500) ^SB, 0) = 5(Ar), (oxygen) SI i£2? 

3)S(0II«SCH, CHF 3 . C 4 F 8 )0| ISI 4- SlEffl , d|0)(640)S ^'2|S)fe SB. ^I0lffl°l e^ 1 §^2S 
6.^2) S3§ S)^AI^4= SID. H5.HSS, S &S0II D}§S, 3) § XI £15) gf£| ^J2i£lfe SS IS 

01 g£l ^2|£|fe a^f S^6)E^ SDSD) !Sd)L4)0)IAH ¥11010)2) Si ^S»£ISS| 3)>; Sii 

ill 1 4= SID. OtISSO), Sei^lB 1E)5D) §X| 0)1 AH. ggOl BU)s?)| i)2|£|fe g^OI 

^oii, Esaixi^s?) s^smiwxi d\sx\e.\ji m^i ^i^afe a&roi ^^s- 4= sid. s ksoii d 
e sbH sxioiiAHfe ssaixi^Egoi s^s ra ggESBj ^^21 m.mo\ ^ sipi ras 

0)1. HOimgOII SSaiXI^SgOl gSSCH SIS OH, §S£S ii^3) CH §31 4- SID. Zl §2), 31 
§X}£PI UU)s^| A.2|£ife a go^oi ajsp,! Ai^sjfe S6f» 4- Site: CHS; sa& ^2iS 

4= SID. 



S ^§2) Ilg FSG(f luor inated silicon oxide)£) i>S ESS! ^£1^ £iS|a|. ^£|g ^Sfaf. 
S0G(spin on glass), BPSG(boro phosphate silicate glass), SI PSG(phosphate silicate glass)2) IS 
^£l3)IO|e g£)^(si I icate glasses), £89 Eter ES£IXI S§ ISS ^Sfat. ^£IS <ysmoi g 
*iS! ESS Eter ES£IXI SfS TEOSSiSIif ^S DSf& 13^2) SD50) ^2jS SSShfe S£)5D) 
I§§ BSIAIS^BA) 4= JUD. 13 ESIte eg(boron), B (phosphorus) SS/Eter 

dl^(arsenic)S HSf&D. 4^1 SBafSS ESS Eter S£l^'£ie2f ^S eiEHIS, 8^01 &, ? 
£1, E)E)M, g^ei, S£l^@!2) &S Efe £)§fg, EJDs S'SfafU) &S SSR 3||g, BE) 
s ^£|A)OIE, 3SI ^£IA)0|E, ^£IAI0|E, S£l«@! ^£|A)0IES31 ^'£IA)0|E 

4fOB ^ISl 4= SID. 

0)?|AH, S£)5D)ter DS& BDSD £|S«EH0IIAH & k aElte H^'E i£)20)i 4= SID. 01 EH & SD20) 
£|2!!EHter 2i£ SDE0)S &'E3I7| ?|8)0i ^ei^ES RF CHI U XI . DO|3S^IO|« OHLHXI. 



11-5 



s dh m m m 2002-0027375 



If 511 (magnetic field)S°J 30IILHXI ±±m SffeO. gOIIS. USE S£f20fJr ^E3S£ StfS SEf 
SDf £|2!jE). aajeg AfOlgSSS S a 51 (electron-cyclotron resonance :ECR) S£f20f £|2!jEI, S£l 
S(helicon) S£f£DI £|2!)E)S 8£IO)II*r MgH^SOi 31SE S£f20f( transformer coupled plasma: 
TCP™)0)| SISfOj g&m 4= HQ. USE S£f£0fS HIStf 4» 2ife 3$?S S£f£Df SWI5f 
5,820,7230)1 5HAIEIO) 212«. ojg SBOflAI 5HAI€! U)gg 0)51011 |»SO.- 

01 & S I'Si dUfSJSh ^AIOIIS SOI &HISf5fl ggofSELf, S Sg§ &5I ^Al Oil Oil efgSIXI 3 
3, S &S2| 5|#3 AffefSI LHOIIAH S SOfOIIAH S&£| X|&j§ 5f2 If 0)1 £|SfOf 01 EH 5 HI SI 

01 5fg8fCf. bfl^ef ^AlOllfe OIIS^oj 52^AH 0]Wm i)25E §^§£li= 52M 3E1SIII SfOfOf 

scf. s ^s°i s^ife ^gacffe §¥s session 2isn ^01113. sEe a^afluioii ^sf 

te E^ SSS3f §5fSS§? 01510)1 HttSte 52? 2IE9CH. 



(57) &?2I 

S^PS 1 
XIII SXII; 
5f^ SbH IB); 

4f5i 5f^ shh atnm^ sms §§ 5i^a siji sife 5f^ §as; 

&5I 5f^ MdH Stf)LH2| II 5f±5f A F ?-ISHE SHOII §3of£AH, 8f^S S§ 5f^5f 

Af?-I5HE2| SS2f ehCHB AfOIS SSS 5H^S #2fSfE= Sffe, XIII BflOl £|8f01 XIIIEIfe 

A F ?1oHE; * 

&5i Af?i 6HE2) ssoii m&*\m d\± mmm sigsffeai sss &5i 5f^ §bH stnin°i §51 

£! 5Si SSoffe 31 ^S°? 8ffe SfExll 513- XHEIg 5f^ SbH Al^g!. 
2 

HI 1 SOU 91 OH AH, 

&5|' g5|£! Sag m^g 5fg8ffe 5f)?g 3>!= bHS S2ilO|M£| bIS&ff ^/Efe 8f¥ SS8 

SS8)3, 

&oi 5f^ suh smfe mm Baiois ^«oj a> ¥ §91^ UHS ssiioie S f¥£i siv saiss se 

3ffe 5S ^§2S Sffer 5|>: MdH Al^gj. 
3 

XHI 1 SOU SiOHAH, 

4f5| g5IS SSS ^r5| XIII SXISI UlS&Sh 8f¥ SSOI £12, 

6f5| 5f± gbH ISfcHfe 4f5| g5IS SS3f fef5| Af?-|^E°I S3 Af0|2| 5H^f §2>S S&Sffe 51 = 
i°S Sffe 5f>: SbH AI'^U. 

4 

HI 2 SOU 210) AH. 

&5| 5f^ bHS SaiOieg gaffe IBs! SeLHSJ g& 5H^S SSHAH 51 5f^g g^Sf 



&5I bHS SaiOIMfe Z122I g^J ¥SO)IAH 3 ^JHPI CH 33, 3322J 5fgflf£| ¥SO)|AH 3 ¥W5f 
CH 2£f§? 51 ?§°g Sffe D[± mm AI^U. 

S^Sf 5 

HI 2 SOU 2JCHAH, 

4f5l D\± 4f¥ SailfeS) £|^ g^2S 5Hgf9fe 5f^^it gSfOj g§ ?\±m SS8f3, 

6f5| bHS SaiOIMfe 35°) S94CHIAH 3 ^3)||5) Q ^3, 3521 5f§flf£l g°40||AH 3 ^3)l5f 

CH e 5i ^§2§ 8ffe 5)>: ^bH AI^H. 

6 

HI 2 SOil °iO)AH, 

4f5| bHS SaiOl^^ A}^| Ah» n S og» B §(.« n S o S gxhsi ^ej^ 3 ^|oj 3H zp g 

«3I 5H^SS bHS SaiOIMS) ggfOtlAHfe CH B SIOIS S?3. bHS SaiOISSJ 5f§If£|0)|AHfe CH gf 
S fiOlff 51 ^§2£ Sffe 5f^ MbH Al^g. 

7 

HI 2 SOII atOUH, S5I bHS SaiO|e^ Api aj ¥ n S o^ « a Sf « ngog 2Sg a ^g h 3? |o| 
5H?S 5?3. 

«3I 5H^?SS bHS SaiOISSJ ggfOK/rfte CH SOIS 5>3, bHS BSIOIMSI 5)§Xf£|0)|AHfe CH 
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2! SOIS Stte 31 ?S2£ Sfe 3^ SbH M±12. 
8 

HI 3 SOII Sl<^/d . 

fe^i ^ §esg 401 xi xi sxij£i s>¥ seoii sife. g oi-oi gg Di±m sesm, 4 

31 3HS gZtS ggf S^OI SO- ^2, 3hS Xl£| ge?0| SD g >!g sgog Sffe ^ g H|) 

1! . " ' " " 

S?S 9 

SI 3 SOU 2,101^, 

4£l 1\± SeaS 4?l S2>2| 3hS»a JHSFS 2EIS XHy§ SSfOJ ii D^S g 

3oH2, 

' &D\ A^SHEfe 3h§»£l SS3f gJSSWi bHxISi, 431 g2}°l ggf S«LH°| 

g3l£! SSIUfe g£| bHXISfe 21 »S°S Shfe 3^ SdH AI^H. 

S^S 10 

SI 1 SOU 210] /H. 

43I XIXI gxflfe azt^Ol ^ 3CH£ »U2| «2[ xHy» ESSffe J§ »g£g stfe ^ 

^ MbH Al^sS. 

a?» 11 

SI 1 SOII SKH/d, 

401 sag xi xi s»i2f amis a bHs *i<s°i 4¥ §j/se& sfvai maee asoi an. 

3^ ^bH ISblfer 43| bHS aid 4¥£| 4¥ Saife S 43| bHS SaiOlM 8^°l Sf¥ SaisS s 

ssm, ■ 

4¥ SaisS 1 XIXI g«|S| 4¥ =™ gJ 40 1 4¥ ^e?0|| Df^SfO) BINAISIb 5iW gaiOIMOII 
2I8KM OflWMKHJil SO. 

8f¥ Saifeg XIXI SX||2| 5l¥ 3jS? §y 43| 5h¥ ^SjOil D^SIOj gaiA|3|fe AtSISHHOII SISfOj CHI 
9IMKD1XI 2Jfe agog 5^ 3^ SUH A|^U. 

g^S 12 

SI 2 S0II 9lO\M, 

431 xixi gait 431 hum Maioie« sasHs gg gesffe si 2 gg^s sss^ 

28 ^§°£ Sffe SbH AI^U. 

S=?» 13 

SI. 1 SOII ?l(XM, 

43| At^loHHfe SEJ^CH StH°| At?-|8HH S^SJ 3i ^§°S 5^ 3^ gdH Al^g. 

S?» 14 

SI 2 SOII SiOUH, 

43| DH^PgS gSS S>J2, 

43I :H^?fe 43| gg3°£ ¥B g£l ICHS^^ gg SOIS 51 sgog 

Shfe ^UH A|>xg. " 

a=?» 15 

SI 2 S0|| aiCHAH, 
SbH AI^H. 

a=?s 16 

SI 2 SOII SlOt/H, 

43| HHS §aiO|Efe S!M SEHS S3, 
S3I 3H?§S §g& §>S«. 

43i bHM saioisg ^gsffe 401 n?m^ am sois as s S o g 8tfe 3 ^ g HH A) 
17 
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M 2 SOII 9lO\M, 

&d\ mm saioiea a st on site 3H?te mm eaioiMsi ggj g« aeon sife 3H?sa 

a S 5>te 51 Slfe 3|± SbH AI^B. 

S^th 18 

XII 2 »0|| SIOUH, 

30IE iJ^°l PH^SS ?H?2| a 0| CHI WE} SafShfe J|3§ §>fe 51 ^S2§ Shte mm A\± 

H. 

a?s 19 

M 2 »0|| SJOIAH, > 

30IE gj¥2l S?l Uh^ SSSSI g^fe SlOlffl ■g&ej 51 ?§2? SFte SbH AI^U. 

a?s 20 

31^ MHH AI^UOI, ^ gfte XIXI ¥XH, UD\ D\± §S^°S¥EI 3 LH¥£I ?\o\ 

S3°£ XilCHS 3H^SS S3foh£^ bH § @ 52 S 81 XI 8fte ¥JHI2I bHS SSIIOIM % S3I bHB §31 01 
iioffe ZHr^l 3 LHVSI HH^SM SaSIE*. XI XI ¥XH0ll 2ISK31 XI XIEIfe Af?-ISH = S SSof 
te gtflOII SI 01 AH, 

eig gtHS g^Slfe 

6PI S§ &J\ A^-|oH=» #51-01 £PI yEJSII J\B &¥£l g«£S §i§ *, £PI HHS = 

BII0IM2I SI^SSI bHS? (out let) Oil AH §!81te teSSI£«S, S3I D[± S32fl #SH 4PI bH 

B SaiOIS ?is g§ DI^S tB|?2, JlghSfsjo^ fl| 01 @ 3H^S SnilAISIfe &3||; 

4.01 Si 3I^S SIOIfflM ME|»te B5)IS SSolfe 21 ^S2S 8|}= 3|» xHEl SS. 
S=?» 21 

XII 20 SOII Si 01 AH. 

S3I D\± "XIXI ¥XU2f bHS 33I0IM AhO|°l BSj|fe°| g& ¥S0|| «X|»2. 

si>i bHB Benoiefe'aa& sigsi w=?& §^ gig sehoidi, 

S3I bHB BfllOIMSI ggfOIIAH 3|&^E|S gS5|og ^oiDI- SfOhXIH. 

4PI Af?-|6H=te H£AHI>; 3 LH¥S S31SISAH Sd^OI 4EH?h £l£^ SWI ^8hte AI9I8H 

= a^oiw, 

3}± SbHfe bHB BaiOIEoj Xiso) | 2i&-2§ ^§°§ 5fe 21 » xHEl gfB. 

S^S 22 

391 21 SOU SiCK AH . 

40| II r>l^:>l icg@ UISjV ^SiElfe M£f5DIB S£!S|S=^, AfSloHE S^OII RF EI^B 

S2S[« ^Efll DieSHI S-S &|2t»te E+31IS EH S»»te 51 ^§2£ Slfe P|B xHEl gfB. 

23 

XII 20 SOU Si 01 AH, 

s^i gi£»i ?ieg ^aie 3i»§ sssm, 401 sas 121, eisxiis se^ 4^1 9Hoim^°i 

mm 21^J ^i^Shte 51 SSSI-te 21 ^S£l Sffe XH£| gfS. 
a^s 24 

XII 20 SOU SLOUH. 

401 aas BEa ?ieson fisi e^site bsis susife 51 ms°s. xnai aa. 

a?s 25 

XH 20 SOU SI 01 AH, 

4^1 A^SHHte A^oHH £!^S SS8HQ, 
40| XIXI ^XHfe S£ MICH ^XHS SS8H2, 

gj\ SaS #31 SE XHOH ^XHB S8f01 yj2|4=B S21AIS0II 21810), AJ9I8HES ¥E) ii bHSAI 
3lte e?ilB SSShte 21 |§2S S^fe 3IB xH£| S3. 

a?S 26 

XII 20 SOU 2JCHAH, 

HD\ llB&Si m&§2\ icSS ¥SI SSHAH 3»?¥il 5ISSSI S3I2! ES§ SEte fihEXHS^XI 
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